Developmental regulation of the lung in preparation for life after birth: hormonal and nutritional manipulation of local glucocorticoid action and uncoupling protein-2.
Glucocorticoid action has a major role in regulating fetal and postnatal lung development, although its impact on mitochondrial development is less well understood. Critically, the consequences of any change in glucocorticoid action and mitochondrial function in early life may not be limited to the postnatal period, but may extend into later life. This paper focuses on more recent findings on the impact of ontogeny, fetal cortisol status, maternal nutrient restriction and postnatal leptin administration on mitochondrial uncoupling protein (UCP)-2, glucocorticoid receptor (GR) and 11 beta-hydroxysteroid dehydrogenase type 1 (11betaHSD1) isoform abundance in the lung. For example, in sheep, GR and 11betaHSD1 mRNA are maximal at 140 days' gestation (term approximately 147 days), while UCP2 mRNA peaks at 1 day after birth and then decreases with advancing age. In the fetus, chronic umbilical cord compression enhances the abundance of these genes, an outcome that can also be produced after birth following chronic, but not acute, leptin administration. Irrespective of the timing of maternal nutrient restriction in pregnancy, glucocorticoid sensitivity and UCP2 abundance are both upregulated in the lungs of the resulting offspring. In conclusion, prenatal and postnatal endocrine challenges have distinct effects on mitochondrial development in the lung resulting from changes in glucocorticoid action, which can persist into later life. As a consequence, changes in glucocorticoid sensitivity and mitochondrial protein abundance have the potential to be used to identify those at greatest risk of developing later lung disease.